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Е. M . Burnet and J . D . Ston (1947) established that v ibr io cholerae neura­
minidase had a temperature inact ivat ion higher wi th 8 °C than that of controls 
when C a 2 + are present. S imi la r data were reported concerning influenza v i rus 
B / L e e strain neuraminidase. T . A . Boschman and J . Jacobs (1965) proved that 
the temperature sensi t ivi ty of the neuraminidases of FM1/47 ( N x ) , A 2 ( Japan) 
57 ( N 2 ) , and B/Joh /59 strains sharply increases after E D T A treatment of the 
samples. They also established that thermostability andCa 2 + requirement var ied 
from strain to strain. А О / W S N / ( N x ) strain neuraminidase losses completely i t s 
ac t iv i ty after heating in the absence of C a 2 + . However, if C a 2 + has been previ ­
ously added to the solution, 35 per cent of enzymatic ac t iv i ty is preserved. W h e n 
Mg 2 + was used instead of C a 2 + no neuraminidase stabil ization effect could be 
observed. I n the presence of E D T A C a 2 + has an opposite effect. 
V . D . Wilson and M . E . Rafelson (1967) when separating C a 2 + by gel-f i l t ra­
tion of Sefadex-column, or even by adding of E D T A resulting in a complete C a 2 + 
complex binding, observed an influenza A 2 neuraminidase ( N 2 ) ac t iv i ty decrease 
wi th 20 per cent. The max ima l ac t iv i ty was obtained by adding of 0,1 \i M C a 2 + . 
I n the absence of Ca 2 + the enzyme ac t iv i ty presents about 1 per cent from the 
i n i t i a l one but to reach the max imal ac t iv i ty 3,0 M C a 2 + are required. Concerning 
the neuraminidase type (N 2 ) A Japan/57 calc ium ions ac t iv i ty of 0,3 \i M was re­
quired. Therefore, the authors have established a tenfold difference in C a 2 + re­
quirements between both neuraminidases (type N x and N 2 ) . 
These data present a practical interest in characterization of eventually exist­
ing neuraminidase type N 2 isoenzymes of different v i r u s strains. 
H av ing in mind the discussion on this subject we decided to follow up C a 3 + 
effect on neuraminidase type N 2 ac t iv i ty of standard strains type A/Singapore/1/ 
57 ( H 2 N 2 ) and A Hong Kong/1/68 ( H 3 N 2 ) . 
Material and methods 
Virus-contenting allantoic l iquid wi th hemagglutination titre 1:512 in con­
centration set by K m (M. Chiv idzhian , 1983) was used in our study. As for Ca 2 + we 
applied a solution of C a C l 2 in concentrations: 0,1 \i M ; 0, % [i M ; 1,0 \i M, 2,0 u, M , 
and 3,0 и, M . as precised in our previous investigations. We added to each sample 
of 0,2 c m 3 virus-contenting material an amount of 0,1 c m 3 of the solutions w i t h 
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G a 2 + in the aforementioned concentrations. After that followed an incubation at 
37 °C together wi th the added substrate — ovomucin at p H 5,13 for A/Singapore/ 
/1/57 (H2N2) in an amount of 0,10 c m 3 , and in an amount of 0,35 c m 3 and pH for 
the medium 5,74 for A Hong Kong/1/68 (H3N2) , the volume of the samples was 
equalized by adding of bi-dist i l led water. Then the rest enzyme ac t iv i ty was de­
termined after the standard method of Aminoff. The spectrophotometers S P E C O R D 
U V V I S and V S U — 2-p were used to estimate the secondary enzyme ac t iv i ty . 
Each , experimental series was accompanied by a control one, there was no C a 2 + 
in the latter. W i t h each strain and each concentration of C a 2 + s ix s imilar expe­
riments were carried out and mean values of the latter were read. The data obtain* 
ed were stat is t ical ly processed: the confidential interval ix and the coefficient 
of var ia t ion V % and percentage of enzyme activation to the control rates were 
established. The empiric results were evaluated after the method of the smallest 
quadrates (Е . C . Wenzell , 1964, D . Sepetliev, 1972) by which the relation between 
the factor-result and factor-argument was determined. A l l that allowed us to i n ­
vestigate the tendence of these relations. The formula of those curves was in ge­
neral: 
Y—Ах.ь .е с х -
Results and discussion 
Table 1 and 2 and figures 1 and 2 present the results characterizing the se­
condary neuraminidase ac t iv i ty under the influence of C a 2 + . 
T a b l e 1 




in M % v % xt T % 
0,1 30,49-0,00 102,82 0,00 30,0644 101,40 
0,3 30,97-0,12 104,46 0,36 32,0833 108,21 
0,5 33,03-0,06 111,41 0,18 32,7820 110,56 
1,0 33,80-0,06 113,98 0,15 33,1345 111,75 
2,0 32,04 ± 0 , 0 4 108,07 0,12 32,1600 108,47 
3,0 30,49-0,01 102,83 0,02 30,5576 103,06 
Controls 29,65-0,01 100,00 0,02 — — 
For the various studied strains the formula of the curves has the following 
ana ly t i ca l type: 
A(Singapore)l/57 
(H2N2) 
| Y = 3 5 , 9 3 . xo.0739.e-o,03H.x 
k i a x = 0 , 9 1 1 6 
|Ушах = З З , 1 4 5 З 
A(Hong Kong) 1/68 
(H3N2) 
Y=47,205.x0 ' - -78. e —0 ,8257-x 
Xmax = 0,1548 
y m a x - 3 2 , 7 2 7 5 
where y m a x is the level of secondary neuraminidase ac t iv i ty , 
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T a b l e 2 






















in p M x ± ^ % V % xt T % 
101,20 0,08 28,8568 101,93 
107,17 0,03 30,8859 109,10 
121,16 0,13 32,3823 114,39 
105,40 0,28 31,5918 111,59 
103,53 0,034 28,5898 100,99 
101,55 0,11 20,6725 73,02 
101,24 0,16 9,8918 34,94 






rcrminidase activity alter treatment 
h deferent concentrations ot CaClzof 
tngaporeji/5/ 
Neuraminidase activity after treatment 
with different concentrations of CaCLz 
'of A Hong Kong IJ168 
0.1 0.3 0.5 10 2.0 3.0 JJMCa 0.0250.05 Ш 0.3 0.5 1.0 2.0 3.0 juMCa
z+ 
F i g . .1 F i g . 2. 
x m a x is the maximal concentration of C a C l 2 w i th which the enzyme is max i ­
mum activated. F rom table 1 and figure 1 it can be seen that concerning type 
A/Singapore/1/57 (H2N2 )Ca 2 + concentrations selected by us act as activator The 
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maximum enzyme ac t iv i ty was registered wi th concentration 0,1 ц, M (0,912) of 
C a 2 + . F rom table 2 and figure 2 one can see that concerning strain type A/Hong 
Kong/1/68 (H3N2) the maximum enzyme ac t iv i ty is established wi th concentra­
tion 0,1 и, M of C a C l 2 . The determination of the relation between the factor-result 
and factor-argument after the method of smallest quadrates revealed that the con­
centration 0,155 ix M of Ca 2 +ac t iva ted maximal ly the neuraminidase N2 of strain 
A/Hong Kong/1/68 (H3N2) . 
Therefore, wi th selected by us concentrations of Ca 2 + its act ivat ion action 
is undoubted. However, its effect differs in various conditions. W i t h low con­
centrations Ca 2 + is always an activator. The tendency towards inhibi t ion of acti­
v i t y of neuraminidase in case of A/Hong Kong/1/68 (H3N2) wi th concentrations 
of Ca 2 + over 0,1 ix M by about 30 per cent. Further detailed studies in this aspect 
could answer the possibility for its use in prophylaxis and c l in i ca l practice dur­
ing influenza epidemies caused by influenza virus A/Hong Kong/1/68 ( H 3 H 2 ) . 
Conclusions: 
1. The results of the investigation of the Ca 2 + action on the ac t iv i ty of neura­
minidase of the studied strains show its act ivat ing role on the enzyme. 
2. The activation of the enzyme of various strains is not the same which is 
probably due to differences of the enzymatic structures. 
3. I n order to establish the inhibitory effect of Ca 2 + for possible use in pro­
phylaxis and c l in ica l practice further investigations are needed concerning neura­
minidase isoenzyme of influenza virus A/Hong Kong/1/68 wi th concentrations 
of these ions over 1,0 | i M . 
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НЕКОТОРЫЕ ФИЗИКОХИМИЧЕСКИЕ СВОЙСТВА НЕВРАМИНИДАЗЫ 
КАК КОМПОНЕНТА ГРИППОЗНОГО ВИРУСА ТИПА 
А. ИССЛЕДОВАНИЕ ВЛИЯНИЯ Са 2 + НА НЕВРАМИНИДАЗНУЮ АКТИВНОСТЬ 
(N2) ЭТАЛОННЫХ ШТАММОВ ГРИППОЗНЫХ ВИРУСОВ 
А/СИНГАПУР/1/57 (H2N2) И А/ХОНГ КОНГ/1/68 (H3N2) 
М . Чивиджиян 
Р Е З Ю М Е 
Изучено влияние С а 2 г на активность невраминидазы типа N 2 при эталонных штаммах 
гриппозных вирусов А/Сингапур/1/57 (H2N2) и А/Хонг Конг/1/68 (H3N2). 
Установлено, что при подобранных нами концентрациях Са2-Ь всегда проявляется его 
активирующее действие. Ca 2-f- проявляет активирующее действие на исследуемый нами эн­
зим при различных условиях. В низких концентрациях он всегда является активатором. 
Интерес представляет тенденции к ингибированию активности ензима А/Хонг Конг/1/68 
(H3N2) при концентрация С а 2 + выше 1,0и,М приблизительно на 30 %. 
Сделано заключение, что неодинаковое активирование невраминидазы в составе раз­
личных штаммов связано с различиями энзимной структуры. 
